Mediation and moderation in food-choice models: a study on the effects of consumer trust in logo on choice  by Zanoli, R. et al.
M
e
R
a
b
a
A
R
R
A
A
K
w
W
M
M
C
L
O
1
a
h
t
o
s
e
(
&
v
b
c
t
s
v
d
m
h
1NJAS - Wageningen Journal of Life Sciences 72–73 (2015) 41–48
Contents lists available at ScienceDirect
NJAS -  Wageningen  Journal  of  Life  Sciences
jo ur nal homepage: www.elsev ier .co m/locate /n jas
ediation  and  moderation  in  food-choice  models:  a  study  on  the
ffects  of  consumer  trust  in  logo  on  choice
.  Zanoli a,∗, S.  Naspetti a, M.  Janssenb, U.  Hammb
Università Politecnica delle Marche
University of Kassel
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 16 February 2014
eceived in revised form 1 October 2014
ccepted 16 January 2015
vailable online 12 March 2015
eywords:
a  b  s  t  r  a  c  t
The  paper  introduces  a way  to  analyse  the  inﬂuence  of mediating  and  moderating  variables  on  willingness
to  pay  in  a simple  way.  Using  data  on  427  Italian  consumers  regarding  different  organic  logos,  mediation
and  moderation  analysis  is  applied  for  the  ﬁrst  time  in a  discrete  choice  setting.  We  tested  the  hypothesis
that  trust  in  logo  mediates  the  relationship  between  the logo  and consumer  choice  for organic  labelled
food  products.  Results  do not  allow rejecting  the  hypothesis  that  trust  in  logo  totally  mediates  the  effect
of  the  logo.  Therefore,  the  willingness  for organic  products  could  be  interpreted  as  “cost  for  trust”:  the
higher  the  trust  the  higher  the  perceived  value-for-money.  The  mediation  effect  of trust  in  logo  doesillingness-to-pay
TP-space models
ediation analysis
oderation analysis
onsumer trust
abelling
not  vary  across  points-of-purchase  or regions.  Our  novel  approach  is susceptible  of various  applications
when  analysing  choice  data  and can  be extended  further.
©  2015  Royal  Netherlands  Society  for Agricultural  Sciences.  Published  by Elsevier  B.V.  All  rights
reserved.
key factor in purchase decisions for organic products is not a new
ﬁnding (see e.g. Naspetti & Zanoli [9]). The novelty of our analysis
is to directly relate trust in logo with WTP, hence rendering therganic food
. Introduction
Mediation analysis is a means of testing hypothetical processes
nd mechanisms through which an independent variable, Z, might
ave an indirect effect over a dependent outcome variable, Y,
hrough one or more mediators,  M,  sometimes called intervening
r process variables [1–4].
Usually mediation analyses are applied in the framework of
imple OLS multiple regression or other methods of estimation
.g. logit, multilevel modelling, and structural equation modelling
SEM) (among others: MacKinnon [5], Hayes [6], Hayes [7], Valeri
 VanderWele [8]).
Moderation refers to the effects of a qualitative or quantitative
ariable “that affects the direction and/or strength of the relation
etween an independent or predictor variable and a dependent or
riterion variable” [2]. It is a very different concept from media-
ion. For example, gender differences may  exist in the impact of,
ay, brand awareness on actual purchase intention. In this case, the
ariable gender interacts with the variable brand awareness in pre-
icting the outcome of purchase intention. We  say that gender is a
oderator of the impact of brand awareness on purchase intention.
∗ Corresponding author.
E-mail address: zanoli@agrecon.univpm.it (R. Zanoli).
ttp://dx.doi.org/10.1016/j.njas.2015.01.001
573-5214/© 2015 Royal Netherlands Society for Agricultural Sciences. Published by ElseIn this paper, we  apply mediation and moderation analysis to
discrete choice data to analyse the role of trust in logo in mediating
willingness-to-pay (WTP) for organic labelled products, by adapt-
ing the original Baron & Kenny’s [2] approach to discrete choice
models1. We  also investigate the moderating role of the point-of-
purchase on this mediation, while accounting for regional variation.
Our results show that overall trust in the organic logo com-
pletely mediates consumers’ choice of organic apples and eggs. In
other words, since organic logos are cues to trustworthy organic
quality, trust in these logos completely explains (causes) consumer
choice and related WTP. This causality is moderated by the point-
of-purchase, since exposure to (and awareness of) different logos
varies in different types of shops. That trust in organic quality is a1 Recently, mediation researchers have criticized the original seminal work of
Baron & Kenny [2] and focused more on the estimation of the indirect effect of M on
Y  [6]. These works criticize the “joint signiﬁcance” approach of Baron & Kenny on the
following grounds: a) its supposed low power in detecting the effect of the media-
tor variables, b) the fact that the indirect effect is not tested directly but “inferred
logically by the outcome of a set of hypothesis tests” [6]. Some of these critiques
have been retracted [12] and are not very relevant in our case, since in this paper
we  focus on the mediation effect (M→Y) and not on the indirect effect (X→M→Y).
vier B.V. All rights reserved.
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efﬁciency, the design was  evaluated post-hoc using Ngene 1.1
(d-efﬁciency = 1.94).2 R. Zanoli et al. / NJAS - Wageningen Jo
erceived product price as an indicator of “cost for trust”. Dually,
he more the trust embedded in a speciﬁc (organic) logo, the higher
he perceived value for money. Given perceived customer value is
 function of perceived beneﬁts and perceived sacriﬁces [10,11],
e believe that our ﬁndings are relevant since allow to directly
elate a higher level beneﬁt (trust) to an attribute (price), being
ogos (extrinsic attributes) just a visible cue of higher quality, which
n turn increases the perceived value.
Finally, this paper introduces a way to analyse the inﬂuence of
ediating and moderating variables on WTP  in a simple way, using
andom parameter estimation or mixed logit model. Coefﬁcient
stimates for attributes that are fully mediated by other variables
hould, in principle, be zero. Moderation is handled by decompo-
ing any heterogeneity observed within the random parameters.
The rest of the article is organised as follows. Section two
escribes the choice data. In section three we illustrate the method
f investigation and the different types of models used for test-
ng for mediation and moderation effects. Section four reports the
esults and their discussion, while the last section concludes.
. Data
We  use partial data from the Janssen & Hamm’s [13] survey
hat analysed the impact of different organic certiﬁcation logos
n consumer’s WTP. This study focussed on 6 EU countries and
wo products (apples and eggs) and analysed how the logo choice
s inﬂuenced by consumer awareness and perception of different
rganic logos and by consumer characteristics regarding the buying
ehaviour for organic food.
Choice experiments were conducted to elicit the WTP  for differ-
nt organic certiﬁcation logos. In subsequent structured interviews,
ata was collected on factors that might inﬂuence consumers’ WTP.
.1.1. Choice experiment
The data we use here refer to the choice experiment in apples.
ecruited participants needed to buy organic apples at least once
er month. The choice of the product obviously inﬂuences the
TP, though the scope of our study was not to observe differences
etween the WTP  in relation to the organic category, as in Krystallis
nd Chryssochoidis [14].
The hypothetical choice experiment was designed to resemble
 real buying situation and to be incentive-compatible. Unlike in
ther studies with choice experiments (e.g. Loureiro & Umberger
15], Lockshin et al. [16], Lusk & Schroeder [17]), we used real
rganic apples instead of pictures or descriptions of products. Typ-
cal product information was shown on the price tag, which was
dentical across the alternatives (variety, domestic origin). Fur-
hermore, the participants were paid a cash incentive and were
nstructed that they would have to pay for the chosen apples just
ike in a real shop to reduce the hypothetical bias [17]. For tax rea-
ons, at the end of the choice experiment, the participants were
nformed that they could not be given the apples they had chosen
nd they could keep the money.
Each participant completed two choice sets for organic apples.
ach choice set contained four products, which looked identically
ut were marked with different organic logos and prices (Figure 1).
our different organic logos were tested: three organic logos plus an
lternative without a logo. In addition, the participants could also
hoose not to buy any of the offered alternatives (“no-buy option”).
he no-buy option was included to make the buying decision
ore realistic. Furthermore, previous studies showed that forced
hoice might lead to biased results [18]. The logos where chosen
o represent the most frequently available logos in all distribution
hannels (supermarkets and specialised organic shops); they whereFig. 1. Choice experiment setting.
chosen on the basis of previous focus groups and a survey in retail
shops. The old voluntary EU logo was  used in the experiments,
since the survey was  conducted prior to the introduction of the
new mandatory EU logo. The other logos used were CCPB (Certi-
ﬁcazione e controllo prodotti biologici), the most common private
organic certiﬁcation logo in Italian supermarkets, and DEMETER, a
worldwide private organic certiﬁcation logo for biodynamic prod-
ucts. The logo awareness was  speciﬁcally tested for by a means
of Likert-type scale (1= completely unknown 7 = well-known, with
awareness threshold rating above 4): the EU logo had an awareness
of 83.4%, the other two logos lower (50.5% and 46.5% respectively,
in the total sample). Indeed the CCPB logo is mainly found in brands
sold in supermarkets (awareness; 51.9%), while the DEMETER one
in specialised shops (awareness: 63.8%). Figure 2.
Four different price levels were tested. One month before the
experiments were conducted, the average market price of organic
apples/eggs was determined, based on which the tested prices were
chosen (Table 1).
An orthogonal fractional factorial experimental design with 16
different choice sets was  used for the systematic variation of the
price levels across the organic labels. The sample was divided
into eight blocks. Although it was not designed to minimize d-Fig. 2. Choice sets with labels and prices.
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Table  1
Price levels for apples in Euro/kg in the choice experiments.
Price IT
level Ancona Bari Milano
-20% 2.33 2.14 2.58
Avg. 2.91 2.68 3.22
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Table 3
Description of the sample: Socio-demographic characteristics.
IT
n  427
Gender
n 427
Female 70.3%
Male 29.7%
Age
n  427
18-44 years 42.4%
45-75 years 57.6%
Mean age in years 46.2
Education
n  427
No  formal qualiﬁcation 0.0%
Middle school (min. 8 years of school) 1.6%
Secondary school (min. 12 years of school) 11.0%
College or university degree 87.4%
Household size
n 426
mean 2.8
Household net income
n 426
<  600 D 4.9%
600 D to <1,200 D 14.3%
1,200 D to <1,800 D 21.4%
1,800 D to <2,400 D 16.7%
2,400 D to <3,000 D 13.1%
3,000 D to <3,600 D 10.1%
3,600 D to <4,200 D 5.4%
4,200 D to <4,800 D 4.9%+20% 3.49 3.22 3.86
+40% 4.07 3.75 4.51
.1.2. Structured interviews
The structured interviews conducted after the choice experi-
ents contained the following questions:
. Socio-demographic characteristics: gender, age, household size,
level of education and net household income.
. Consumer perceptions of the labels: The participants were asked
to rate each of the three tested labels containing the logos
regarding their level of trust and credibility. The answer cate-
gories are shown in Table 2.
The two items where summed up to build a scale, reﬂecting con-
umer ‘overall trust in logo’ (for simplicity we will label the overall
cale TRUST). We  recoded consumers as having a certain degree
f TRUST all respondents who exhibited a rating higher than 4 in
ither of the two items. Therefore, the TRUST scale may  have three
alues: 0 (the logo is considered neither trustworthy nor credible),
 (the logo is considered either trustworthy or credible), 2 (the logo
as rated both trustworthy and credible). The new TRUST scale is
ighly reliable (Cronbach’s alpha: 0.88).
Data on 427 respondents were collected face-to-face in Italy in
ebruary and March 2010 after a pre-test with 15 participants one
onth earlier. The choice experiments were conducted in three dif-
erent towns (Milan in the North, Ancona in the Centre and Bari in
he South) at two kinds of shops/locations: conventional supermar-
ets and/or shopping centres and specialised organic food shops.
alf of the choice experiments were conducted at each kind of
hop, approximately reﬂecting the market share of each kind of
hop in Italy, where organic market sales account for 1,550 Millions
uros and are mainly concentrated in the North and Centre [19].
n Italy, logos and labels nowadays play an increasingly important
ole alongside small (often specialised) retailing in achieving more
ccountable producer-consumer relations; until recently, small
etailers and farmers’ markets have occupied a dominant position
hile “supermarkets command a comparatively small fraction of
he relatively high amount of trust placed in food” [20]. This is not
nly a characteristic of the organic food market: in Italy small and
edium-sized farms are the vast majority and there is a strong
resence of small specialized shops (groceries, bakeries, butcheries,
tc.), open markets and farmers’ markets, especially in the Cen-
re and the South. This regional/point-of-sale differences obviously
ffect the consumers as well [21].
able 2
abel ratings in the interviews.
Item Interview question Answer categories
Trust Please rate each of the
labels on the following
scale.
Scale from 1 to 7 with:
1 = I completely trust this label.
7 = I do not trust this label at all
Credibility Please rate each of the
labels on the following
scale.
Scale from 1 to 7 with:
1 = This label does not stand for
real organic products.
7 = This label stands for real organic
products.
Additional category “I don’t know”4,800 D to <5,400 D 2.3%
5,400 D or more 6.8%
The socio-demographic characteristics of the sample are pre-
sented in Table 3. The level of education was generally high
in the sample. However, this result is in accordance with
previous studies suggesting that the share of people with
a college or university degree is, on average, much higher
among consumers of organic food compared to the rest of
the population [22–24]. 70% of the respondents were female,
reﬂecting the relationship of foodshoppers in Italy, where
mainly women  are responsible for food purchases. The mean
household size was slightly above average compared to the
population.
3. Model speciﬁcation
In the mediation model of Baron and Kenny [2] the direct effect
of Z on Y is noted as “Z→Y”  and the indirect effect of X on Z through
the mediator M as “Z→M→Y.”
In our case, we can postulate that organic logos may  enhance
consumer trust toward organic food, which in turn may  positively
impact the WTP  for organic food carrying those logos.
Following Becker [25] and Huffman et al. [26], consider the fol-
lowing utility function:
U = U(Q1, Q2, Q3, &, Qi, &, QI−1, QNL; T1, T2, &, Ti, &, TI−1, TNL)
= U(Q, T) (1)
Utility is based on preference of I choice variables: organic food
labelled with various organic logos (Q1, Q2, Q3, . . .,  QI-1), and with no
logo (QNL). The utility of each choice is hypothesized to be affected
by the level of trust associated to each of these logos (T ,T ,. . ., T ,1 2 I-1
TNL).
The prices of organic food with logo (or no logo) are p1,. . .,  pI-1,
pNL.
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Since each respondent was presented two  choices for each prod-
uct, the model was  estimated as panel data.4 R. Zanoli et al. / NJAS - Wageningen Jo
At any time, consumers maximize their utility subject to the
onventional linear budget constraint X:
aximize U(Q, T) s.t.
∑
k
pkQk = X (2)
Assuming strictly non-concave utility, we can form the
agrangean equation for (2), that is
 = U(Q, T) + (X −
∑
k
pkQk) (3)
The ﬁrst order conditions are:
∂U
∂Qk
+ ∂U
∂Tk
= pk (for each k = 1, 2, ..., i, NL)  (4a)
k
pkQk − X = 0 (4b)
Equation (4a) represents the basis for our mediation analysis,
.e. the assumption that price–opportunely scaled–should equate
he sum of the marginal utilities of choice and of the trust on each
ogo.
Under the assumption of utility-maximization by n consumers
acing I alternatives, consider the usual decomposition of the over-
ll utility of each alternative i:
ni = Vni + εni (5)
here εni captures the factors that affect utility that are not
ncluded in Vni.
In a labelled choice experiment, the linear-in-parameters rep-
esentative utility is usually speciﬁed as:
ni = ˛i + x′ni  ˇ (6)
here, ˛i represents a constant that is speciﬁc for alternative i, xi is
 vector of variables that relate to alternative i as faced by consumer
, and  ˇ are the coefﬁcients of these variables.
If equation (1) holds, and we assume that the logos enhance
onsumer trust, we can therefore partition the vector xni and re-
rite the representative utility to test the mediation effect:
ni = ˛i + z′ni + ıTni (6′)
here ˛i represents a constant that is speciﬁc for each alternative
ogo i, Tni the measured levels of trust in the logo i for each consumer
, and zni the vector of remaining attributes of each alternative.
Given again the linear causal relationship in which the vari-
ble Z is presumed to cause the variable Y (Z→Y),  a moderator
ariable (W)–usually a covariate–is a variable that alters the
trength of the causal relationship (Baron & Kenny, 1986). When
here is mediation, if W moderates the indirect effect of Z on Y
hrough M,  this means that mediation of the effect of Z on Y is
oderated, something referred to as moderated mediation.  Medi-
ted moderation,  instead, refers to the phenomenon in which the
roduct of Z and a moderator of Z’s effect (W)  on Y carry its
ffect on Y through M [7]. In mediated moderation, the moder-
tion disappears when the mediator is introduced. In moderated
ediation, the pattern of mediation varies as a function of the
oderator [4]. of Life Sciences 72–73 (2015) 41–48
3.1. Basic model and WTP
Since only differences in utility matters [27], when different
logos are involved the basic model in (6) may  be speciﬁed as:
UnEU = ASCnEU + ˇnPRICE + εnEU
UnCCPB = ASCnCCPB + ˇnPRICE + εnCCPB
UnDEM = ASCnDEM + ˇnPRICE + εnDEM
UnNL = ˇnPRICE + εnNL
UnNB = ASCnNB + εnNB
(7)
where the subscripts NL stands for No logo, and NB “No buy option”,
ASCni are the alternative speciﬁc constant (the NL is normalized to
zero for identiﬁcation), PRICE is the price in euros showed in each
label (which is obviously zero in the Nb option).
The random parameter mixed logit model (MXL) for panel
observations popularised by Train [28] obviates the limitations of
preference homogeneity (all respondents as preference clones) and
allows for the more realistic hypothesis of taste variation across
respondents. In a mixed logit model the utility of individual i from
alternative j is speciﬁed as:
Uij = ˇ′iXij + eij (8)
Where Xij are observed variables that relate to each alternative
and decision maker, ˇi is a vector of coefﬁcients for these variables
for individual i representing that person’s tastes, and eij is a random
term.
In MXL  speciﬁcations marginal WTP  for each attribute of choice
is calculated as the ratio of coefﬁcients:
WTP  = ˇ(attribute level)
ˇ(price)
(9)
This way of proceeding employs models speciﬁed on the “pref-
erence space”, where often the price coefﬁcient is held constant.
This assumption makes the estimation easier but requires undesir-
able restrictions on the model, such a constant marginal utility of
money.
Besides modelling taste heterogeneity in preference space–i.e.
by specifying the distribution of coefﬁcients in the utility func-
tion and then using them to derive the distribution of marginal
WTP–we also estimated the model using the generalised mixed
logit (GMXL) model by Fiebig et al. [29]. This model extends
the random parameters “mixed” multinomial logit model (MXL)
developed by Revelt and Train [30] and encompasses all types of
multinomial logit models. We speciﬁed the model allowing for
taste heterogeneity in all variables including the ASCs2. The GMXL
model allows testing for scale heterogeneity, which was how-
ever not present in our data (=0,=1 as from Fiebig et al. [29]).
The MXL  model is, therefore, an adequate representation of our
data.
However, the GMXL model can be simply re-parameterized such
that the parameters are the WTP  for each attribute rather than the
utility coefﬁcient of each attribute. That is, instead of the usual
approach of parameterizing the model in ‘preference space’ (i.e.,
coefﬁcients in the utility), the model is parameterize in ‘WTP space’
[31,32].2 This is accounted for by a subscript n in the ASCs.
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Table  4
Results of the MXL  & WTP-space models for organic apple choice (mediation analysis).
Unmediated Mediated
MXL  WTP-sp MXL  WTP-sp
Parameters RPa Coefﬁcient Estimate |z-values| Estimate |z-values| Estimate |z-values| Estimate |z-values|
ASC EU logo RP  2.03 8.81 2.30 7.59 -0.02 0.06 0.21 0.62
  2.33 6.20 1.79 4.28 1.89 5.77 1.56 5.55
ASC  CCPB RP  1.17 5.40 1.29 4.36 -0.26 0.77 0.00 0.02
  1.51 4.31 1.58 3.58 0.77 1.27 0.19 0.22
ASC  Demeter RP  1.10 4.00 0.99 2.59 0.42 1.53 0.61 1.75
  2.48 6.05 3.02 5.57 1.55 3.86 1.74 4.56
Price  RP  -0.89 6.77 (-1.15) (5.82) -0.94 6.56 (-1.39) (2.24)
  1.13 4.59 (0.50) (2.14) 1.27 5.10 (0.58) (1.60)
ASC  No-buy NR  -9.84 6.11 7.13 5.43 -11.68 5.95 11.10 1.55
TRUST RP  – – 1.75 8.15 1.87 7.43
  – – 1.25 5.51 1.43 6.95
Nr.  parameters 9 9 10 10
Final  Log Likelihood -981.45 -986.06 -892.91 -898.38
Adj.  Pseudo R2 0.29 0.28 0.35 0.35
AIC  1980.9 1992.1 1807.8 1820.8
Nr.  observations 854 854 854 854427
Nr.  individuals 427 427 427
– nd std
S  the n
ers.
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Instead, we are observing a moderated mediation model if media-
tion is moderated by covariates, i.e. mediation is stronger for one
group (e.g. males) than for another (e.g. females).
Table 5
Results of the MXL model for TRUST.
MXL
Parameters RPa Coefﬁcient Estimate |z-values|
ASC EU logo NR  0.32 40.97
ASC Demeter RP  -0.91 69.20
  1.37 84.19
Price NR  0.01 1.41Term was not estimated in the model. The terms in brackets are the coefﬁcients a
ince  each respondent performed two choices, the number of observations is twice
a ‘RP’ stands for random parameters, ‘NR’ stands for non-random (ﬁxed) paramet
.2. Inference on Mediation
In order to test that the TRUST variable has mediating effects on
he choice, we refer to Baron and Kenny [2] stepwise procedure:
Step 1: Show that logos affect the choice. This step establishes
hat there is an effect that may  be mediated. This may  be established
y estimating the model speciﬁed in (7).
Step 2: Show that the causal variables (the logos and the price)
re correlated with the mediator TRUST. This step is usually per-
ormed by regressing the mediator over the independent variables,
. In our discrete choice context, this test was performed by substi-
uting actual choice with TRUST in the equations (7)3 (Train [33],
.6) 4.
TRUSTEU = ASCEU + ˇPRICEPRICE + εEU
TRUSTCCPB = ˇPRICEPRICE + εCCPB
TRUSTDEM = ASCDEM + ˇPRICEPRICE + εDEM
(10)
Note that, since TRUST is only rated for the three logos, neither
he NL nor the NB utilities were estimated. Therefore, one of the ASC
ould not be identiﬁed and we dropped ASCCCPB from the respective
quation.
Step 3: Show that the mediator affects the choice, while con-
rolling for the effects of the logos. To test this, we  need to estimate
he augmented model (6′), which may  be speciﬁed as:
UEU = ASCEU + ˇPRICEPRICE + ıTRUSTTRUST + εEU
UCCPB = ASCCCPB + ˇPRICEPRICE + ıTRUSTTRUST + εCCPB
UDEM = ASCDEM + ˇPRICEPRICE + ıTRUSTTRUST + εDEM
UNL = ˇPRICEPRICE + εNL
U = ASC + ε
(7′)NB NB NB
Again, note that, since TRUST is only rated for the three logos,
he variable does appear in neither the NL nor the NB utilities.
3 For simplicity, in this and the following equations we have removed the sub-
cript n
4 TRUST being a count variable is modelled as frequency data.. deviations of price in preference space form.
umber of respondents.
Step 4: To establish that ‘overall trust on logo’ completely medi-
ates the logo-choice relationship, the effect of logos on choice
controlling for TRUST should be zero. In other words, if complete
mediation takes place, the ASC coefﬁcients should be zero, while if
partial mediation takes place, the coefﬁcients of the ASC should be
reduced compared to the ones estimated in Step 2.
3.3. Moderation analysis
To test the hypothesis that the mediation effects are not moder-
ated by other measured covariates, we have interacted the potential
moderator variables (covariates) with the random parameters (ASC
coefﬁcients, PRICE, and TRUST). Doing this in effect decomposes
any heterogeneity observed within the random parameter, offer-
ing an explanation as to why that heterogeneity may exist [34].
Besides, we conducted the same analysis in the unmediated case
too, to check for simple moderating effects of these covariates over
choice. If moderation exists in the unmediated model and then dis-
appear in the mediated one, we  can speak of mediated moderation.Nr.  parameters 4
Final Log Likelihood -3422.77
Adj. Pseudo R2 0.06
AIC 6853.5
Nr. observations 838
Nr. individuals 427
Since each respondent performed two choices, the number of observations is twice
the  number of respondents less missing observations.
a ‘RP’ stands for random parameters, ‘NR’ stands for non-random (ﬁxed) param-
eters.
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Table  6
Results of the MXL  models for organic apple choice (moderation analysis).
Unmediated Mediated
Parameters RPa Coefﬁcient Estimate |z-values| Estimate |z-values|
ASC EU logo RP  2.19 3.61 0.38 0.89
  2.21 6.12 1.85 5.66
ASC  CCPB RP  .17 0.30 -0.08 -0.2
  1.59 4.08 0.50 0.68
ASC  Demeter RP  1.41 2.20 0.78 1.95
  2.37 6.19 1.40 3.84
Price  RP  -1.02 3.18 -0.93 6.67
  1.09 4.44 1.22 5.08
ASC  No-buy NR  -9.76 6.10 -10.40 6.45
TRUST RP  – – 1.67 6.31
  – – 1.27 5.43
SHOP  X ASC EU HM  -0.34 0.82 -0.54 0.96
SHOP  X ASC CCPB HM  0.47 1.44 -0.02 0.04
SHOP  X ASC Demeter HM  -1.39 2.95 -0.46 0.95
TOWN X ASC EU HM  0.02 0.09 – –
TOWN X ASC CCPB HM  0.36 1.44 – –
TOWN X ASC Demeter HM  0.20 0.70 – –
SHOP  X Price HM  0.05 0.24 – –
TOWN X Price HM  0.04 0.32 – –
SHOP  X TRUST HM  – – 0.03 0.12
Nr.  parameters 17 15
Final  Log Likelihood -970.32 -892.76
Adj.  Pseudo R2 0.29 0.35
AIC  1974.6 1815.5
Nr.  observations 854 854
Nr.  individuals 427 427
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tributed normally around zero.
The model does not reject the hypothesis of complete mediation
of the logo effects on choice through the TRUST variable. This effect
6 Kenny, in his mediation website [4], warns that the coefﬁcients should be zero in
value, and not simply statistically non-signiﬁcant, as they were in Baron and KennyTerm was not estimated in the model.
ince each respondent performed two choices, the number of observations is twice
a ‘RP’ stands for random parameters, ‘NR’ stands for non-random (ﬁxed) paramet
. Results
.1. Testing for Mediation
Table 4 reports MXL  (preference-space) and GMXL (WTP-space)
odel estimation results for apples, both estimated using 200 Hal-
on draws. All models allow for a constant ﬁxed effect for the no-buy
lternative, while all random parameters are assumed to be nor-
al. The WTP  space model parameters are already WTP  estimates.
n the ﬁrst two columns from the left in Table 4 the unmediated
odel results speciﬁed by (7) are reported. These refer to Baron
nd Kenny’s [2] Step 1. In the remaining two columns on the right
he results of Baron and Kenny’s Steps 3 and 4 are reported, as
peciﬁed in (7′).
All ASC parameters reported in Table 4 for both MXL  (preference
pace) and WTP-space unmediated models are highly signiﬁcant,
howing the role of logos in explaining consumer preferences of
rganic apples. All standard deviation parameters are also highly
igniﬁcant, which is consistent with the hypothesis of taste hetero-
eneity. The WTP-space estimates are substantially similar to those
hat may  be calculated by the unconditional parameter estimate in
he MXL  speciﬁcation by taking the ratio of each ASC parameter
stimate and the absolute value of the price parameter estimate5.
hey represent the additional WTP  with respect to the ‘No Logo’
abel (reference alternative). As found in previous studies [13,35],
he EU logo was highly regarded by Italian consumers as a means to
uarantee organic food products. The other logos are lesser known,
nd in general score a lower additional WTP.
In Table 5 we report the MXL  results of regressing TRUST over
ogos ASC and price (Baron and Kenny’s Step 2), estimated using 200
alton draws. All random parameters are assumed to be normal.
ince estimated standard deviations of EU ASC and price were found
5 These, for the unmediated MXL  model are: EU 2.27D, CCPB 1.30D, Demeter 1.23D.umber of respondents.
M’ stands for heterogeneity in mean parameter.
to be insigniﬁcant in restriction tests, they were restricted to zero,
implying ﬁxed coefﬁcients and an absence of heterogeneity. Not
all respondents rated the logos for trustworthiness and credibility,
resulting in 14 missing observations.
The results reported in Table 5 show that indeed the overall
TRUST in the logo is signiﬁcantly correlated with the logo itself. The
EU logo is the one that exhibits higher trust, with no apparent het-
erogeneity among Italian respondents, while the Demeter logo–on
average–is negatively correlated with trust (it is well-known only
by a minority of respondents: see Janssen and Hamm [13]). Overall
model ﬁt is low, since this is not a fully speciﬁed model of TRUST and
is only used to establish the relationship between TRUST and the
explanatory variables (logo ASCs and price) in the labelled choice
model.
These results are further conﬁrmed by the results of the medi-
ation analysis reported in the last two  columns of Table 4. Once
the variable TRUST is accounted for in the models, the ASC param-
eter estimates become non-signiﬁcant (i.e. zero)6, both in the
preference-space and the WTP-space models. Notably the standard
deviations of parameters remain signiﬁcant (with the exclusion
of the CCPB ASC in the preference space model), showing that
consumers exhibit taste heterogeneity and the parameters are dis-[2], “because trivially small coefﬁcients can be statistically signiﬁcant with large
sample sizes and very large coefﬁcients can be non-signiﬁcant with small sample
sizes”. However, in our choice model the TRUST variable may  suffer of endogeneity
and  this would result in inconsistent (but not inefﬁcient) estimates of b and c’:
since the sample size is large, and we  have estimates of both the parameters (which
are  nonsigniﬁcant) and of the standard deviations of the parameter distributions
(which instead are highly signiﬁcant), we  can be fairly conﬁdent in our conclusions
regarding complete mediation.
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with quality differentiated beef steaks, Am.  J. Agric Economics 86 (2) (2004)
467–482.
[18] R. Dhar, I. Simonson, The effect of forced choice on choice, J. Marketing Res. 40R. Zanoli et al. / NJAS - Wageningen Jo
s shared by all logos, though it is clear that the highest effect is
n the EU logo, which exhibited the highest WTP. In other words,
t appears from Table 4 that consumers’ trust in logo is completely
ntangled with the logo itself. Indeed the organic logo is an extrinsic
ue for the (organic) quality of the product (in our case, apples or
ggs).
.2. Testing for Moderation
We  have tested the moderation effect of two covariates: SHOP &
OWN. The ﬁrst is a dichotomous variable (0 = specialised organic
hop, 1 = conventional supermarket. The latter is a categorical vari-
ble referring to where interviews where collected (Northern,
entral, and Southern Italian towns).
Since TOWN was not signiﬁcant as moderator in the unmediated
odel, we have run the mediated moderation analysis only with
he variable SHOP as moderator. Table 6 report the results of our
stimations in preference space.
In the unmediated model, SHOP appears to be a signiﬁcant mod-
rator for the Demeter logo. Indeed, as we have already mentioned,
his logo is more frequently seen in specialised organic shop (and
onsumers buying in those shops are more aware of it). The nega-
ive sign in the interaction term means that the marginal utility of
emeter logo is higher for those buying in the specialised shop.
However, once logos are mediated by TRUST, SHOP stops to
xplain preference heterogeneity in Demeter logo ASCs: the mod-
ration effect of SHOP is mediated, too. In other words, trust in
ogo explains (causes) the choices (and relative WTPs), notwith-
tanding the kind of point-of-purchase the logo are found. We  can
onclude that the mediation effect of trust in logo does not vary
cross points-of-purchase or regions.
. Discussion and Conclusions
In this paper, we have shown how mediation and moderation
nalysis can be simply integrated in a discrete choice setting. By
ur novel approach, one can test the role of mediating and mod-
rating variables on consumer choice and related WTP, using a
eneral framework to model preference heterogeneity, i.e. without
mposing unrealistic constraints on the model.
Speciﬁcally, our study tested the hypothesis that trust in the
organic) logo mediates the relationship between the logo and con-
umer choice (and related WTP) for organic labelled food products.
ur ﬁndings conﬁrm the fact that trust in logo plays a major role in
onsumers’ choice of organic apples (and eggs), and that the reason
ays in that the logos are perceived as cues to trustworthy organic
uality [35,36]. Trust is a multidimensional concept [37], which
acilitates and positively inﬂuences consumers purchase intentions
nd choices [38]. In the case of food, it is an essential element for
ecision-making and is directly related with food safety percep-
ions [39,40]. Consumers perceive organic logos as an important
ource of trust [41,42], while Zanoli & Naspetti [43] have shown
hat trust in logo is directly associated with consumers motiva-
ions to purchase organic food. Using our approach, since trust in
ogo totally mediates the effect of the logo, WTP  for organic prod-
cts could be interpreted–given (9)–as “cost for trust”, since trust
otally mediates the logos (ASCs). In other words, trust embed-
ed in the logos fully explains (“causes”, in mediation sense) WTP,
nd the higher the trust the higher the perceived value-for-money.
herefore, consumers’ perceived acceptable price or internal refer-
nce price [44] is dependent on trust in logo; although this price
ay  vary across points-of-purchase and/or regions, the mediation
ffect of trust in organic logo–as we have proven–does not.
We believe that the ﬁndings of our study have implications
hat go beyond our limited experiment on organic logos. Using our of Life Sciences 72–73 (2015) 41–48 47
approach one can easily test the effect of brand image (as embedded
in logos but also in brand names) on choice and WTP, by using trust
as mediator. But the approach is susceptible of further extensions,
when investigating the impact of mediating/moderating variables
on WTP.
The advantage to use our approach is that choice experi-
ments allow a rigorous–albeit very realistic–investigation of how
consumer choices are made (rectius stated) given hypothetical situ-
ations. For example, Laran et al. [45] tested the diverse priming role
of brands and slogans on WTP. Their study was performed using
a simple ANOVA approach to analyse the effect of the persuasive
intent of different stimuli (slogans, sentences, brand names and
logos) on WTP7. The stimuli and the WTP  where measured in sepa-
rate, subsequent experiments. The WTP–given each stimulus–was
measured in a way not consistent with utility maximization. In a
discrete choice setting, their mediation and moderation analyses
would have beneﬁtted of a rigorous representation of utility based
on a set of attributes (the different stimuli) and their levels (the
persuasive intent), while allowing a direct measure of WTP.
Further extensions of our model may  consider the use of “struc-
tural choice modelling” [46], an approach that integrates choice
models and structural equation models, and allows combining data
from separate but related choice experiments.
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